The present study was conducted to determine the virulence and cytotoxicity of Aeromonas hydrophila strains isolated from seafood samples collected from 5 major fish markets in Chennai, Tamil Nadu, India.
INTRODUCTION
Fish and fishery products are of great importance worldwide due to their nutritional value, clear health benefits and wholesome properties (5) . Though seafood are nutritive, they are highly prone to contamination. They act as a vehicle for pathogenic bacteria naturally occurring in the aquatic environment referred as indigenous or derived from post harvest contamination (7) may lead to cause human morbidities and mortalities worldwide.
Aeromonads are more commonly isolated from wide variety of sources including seafood (21) and associated with economic loss in fish culture world wide. These bacteria are opportunistic pathogens though they are part of the normal intestinal micro flora of the healthy fish (25) .
Aeromonas hydrophila inhabit a wide variety of sources
and has been implicated in a variety of infections in humans such as gastroenteritis, wound infections, septicemia and occasionally others including urinary tract infection, meningitis, and peritonitis. A. hydrophila is capable of expressing a number of virulence factors such as haemolysin, aerolysin, cytotoxin, enterotoxin, cytotonic enterotoxin, endotoxin lipopolysaccharide, outer membrane proteins and enzymes such as proteases, lipases, DNases, elastase and gelatinase (3, 12, 14) . The increasing antibiotic resistance among them also causes health problems in human beings.
These characteristics make it to be an emerging pathogen posing several threats to humans.
The prevalence and multiple antibiotic resistance of A. hydrophila in seafood samples of Chennai, Tamil Nadu, India have been reported (20) . The present study was performed to determine the virulence and cytotoxicity of the Aeromonas hydrophila isolated from seafood samples. 
MATERIALS AND METHODS

Collection of samples, Isolation and Identification of
Aeromonas hydrophila
The seafood (fish and shrimp) collected from 5 major fish markets in Chennai viz. Ambattur, Mylapore, Porur, Thirumangalam and Vadapalani were taken for analysis. The sample processing, isolation and multiple antibiotic resistance of A. hydrophila were reported in our previous paper (20) .
Haemolytic activity
The haemolytic activity of the A. hydrophila isolates were determined by blood agar plate assay (2) . Pattern of haemolysis around the colonies on blood agar plates containing 5% (v/v) human blood were recorded after 24 hr incubation at 37 o C.
Congo red uptake
A. hydrophila isolates were plated on the surface of Brain heart infusion agar (HiMedia) plates prepared with 0.8 gL
Congo red and incubated at 37 o C for 48 hr and colonies were then examined for Congo red uptake (6) . When examined under obliquely reflected light on a black background, colonies that took up the dye were opaque and various shades of orange; they were clearly darker than the surrounding medium, in contrast to colonies that did not take up the dye. Slime production was considered to be high whenever the colonies were bright orange or red; colonies that were pale orange were considered to have moderate/low slime production.
Preparation of cell free supernatant
A. hydrophila strains were cultured in 10 mL of Brain heart infusion broth (HiMedia) and incubated at 37 o C for 18 hr.
Supernatant was carefully collected after centrifugation at 8000 rpm for 5 min at 4 o C and filtered using 0.45 µm syringe filter (Pall Lifesciences, India).
Protease assay
The cell free filtrate (crude enzyme suspension) was assayed for protease activity (4) 
RESULTS
A total of 73 A. hydrophila isolates were obtained from fish and shrimp samples collected from 5 different fish markets in Chennai, during the study period.
All the 73 strains of A. hydrophila showed variation in their haemolysis pattern as recorded in Table 1 . About 42.4% (n=31), 43.8 % (n=32) and 13.7 % (n=10) of the isolates produced α, β and γ -haemolysis respectively.
Slime production was determined by Congo red dye uptake for all the strains of A. hydrophila ( -haemolytic pattern respectively. In the present study, equal distribution of α and β haemolytic activity was observed (Table 1) which is in contrary to the results of Palumbo et al. (18) who reported that all strains isolated from retail foods of animal origin were β -haemolytic.
Slime is another type of virulence factor, which is a viscous glycoconjugate material, produced by most of the Gram negative bacteria. It is also helpful in the formation of biofilm. The slime is highly significant to the pathogenesis; it appears to inhibit the neutrophil, chemotaxis, phagocytosis and antimicrobial drugs (17) .
Among the 73 isolates of A. hydrophila, 76.9 % in fish and 80.9 % in shrimp isolates were positive for slime production.
Proteases are thought to contribute to virulence of aeromonads in fish and other hosts (9) . Considerable differences between the number, types and quantities of isolates from fish and shrimp samples respectively. Other studies reported that 73 % of the food isolates (15) and 100 % of the clinical isolates produced cytotoxicity on Vero cells (23) .
In the present study, the cell free filtrate of A. hydrophila had an impact on the integrity of Vero cells and might facilitate a more rapid translocation of bacteria through the cells in vivo. (19, 27) . This may be due to the reflection of geographic variation among the cytopathic ability of the isolates. 
